Background: Police officers have long been known to have one of the most stressful occupations. This study investigates their stress levels, coping styles, and subjective well-being, including affect and life satisfaction. We also explore the interrelationships of these factors to determine how coping style influences a police officer's subjective well-being. Methods: We used a convenience sampling method for 112 police officers in a metropolitan area in South Korea. Data were collected using self-administered questionnaires. The questionnaires consisted of the following scales: job stress, coping style, positive/negative affect, and life satisfaction that measured subjective well-being. Descriptive statistics, a correlation analysis and Hayes' PROCESS macro, and bootstrap analysis were performed. Results: The level of job stress for the participants was moderate, with an average of 43.57 out of 100. The mean scores of positive affect was 17.38 out of 40, 8.50 out of 40 for negative affect, and 20.76 out of 35 for life satisfaction. Job stress and coping were significantly correlated with subjective well-being, and problem-solving style mediated stress, positive affect, and life satisfaction. Lastly, assistance pursuit style mediated stress and positive affect. Conclusions: Participants' problem-solving and assistance pursuit coping styles were shown as important mediating factors for stress and subjective well-being, especially positive affect. These findings need to be considered when planning interventions and implementing strategies focusing on the psychosocial health of the improvement of police officers' well-being.
of differing patterns of life compared to family and friends [2] . Shift work influences circadian rhythm, affecting hormonal imbalances [8, 9] . In a cohort study of US police officers, a 10-year follow-up of 214 non-depressed police officers found that 10.7% of the subjects became depressed [10] . Taken together, it is clear that police officers have high levels of stress and may face a chronic psychological burden due to work-related demands.
There have been many studies that address the subject of police officers' stress. Previous reports state that the suicide rate of police officers is higher than that of other careers [2] . The mortality and morbidity rates are also higher when compared with the general population. For example, in the United States, the incidence of cardiovascular disease among police officers was shown to be 31.4%, compared with 18.4% in the general population [11] . The work stress experienced by police officers has a negative impact on their health.
In South Korea, there has recently been an annual increase in the number of emergency calls and reports requiring the attention of police officers [12] . However, there are currently not enough police officers when there is an increasing demand for safety and security, for example, one police officer for every 444 persons in Korea [13] . In comparison, the numbers of police officers are approximately one per 351 persons in the United Stated and one per 347 persons in France [14] .
These stressors and occupational environmental factors of police officers facing impact negatively upon an individual's well-being in terms of their physical and mental health. The notion of "subjective well-being" (SWB) was first presented in Diener's research. Diener stated that an individual's happiness is based on subjective judgment, rather than objective criteria [15] . This judgement includes an overall evaluation of their life and emotional experience and emphasizes the subjectivity of happiness. SWB is influenced by multidimensional circumstances such as culture, health, and social relationships [16] . In a working environment, SWB can affect the quantity of sick leave that is taken, the level of productivity, and absenteeism [17] . High SWB is associated with improved working performance, satisfying interpersonal relationships, good health, and community involvement [18] . SWB consists of both cognitive and emotional factors. Cognitive aspects include satisfaction with life and emotional aspects can be evaluated with positive or negative affect [15] . SWB can be affected by stress and coping. Stress is associated with NA, low health status, and interpersonal dissatisfaction [16, 17] . Moreover, stress, coping, and well-being are interacting elements concerning an imbalance between stress and well-being in the cybernetic theory [19] . It is therefore important to achieve balance by using appropriate coping behaviors. According to Lazarus and Folkman's transactional model of stress, people respond to stress with either problem-focused coping or emotion-focused coping [20] . Coping refers to an individual's effort to minimize their physical and mental stress. Furthermore, coping appears to be a mechanism for adapting to the effects of stressful events and involves intentional effort. Problem-focused coping includes problem solving and assistance pursuit as active methods to directly approach problems to eliminate stressors. Emotion-focused coping is a passive coping strategy that is a reaction that attempts to control stressrelated emotions to maintain an emotional balance. Female crime scene officers typically engage in more emotional support, instrumental support, and positive reframing than male crime scene officers [21] . In a path analysis of police officers' coping, there was a positive correlation between stress exposure and avoidant coping [1] . In addition, avoidant coping was shown to have an indirect effect on the relationship between stress and well-being. A systematic review of psychological outcomes in police studies showed that avoidant coping strategies negatively affected mental outcomes [3] .
Although many studies have investigated police officers' stress, few studies have addressed the relationships among job stress, coping, and SWB. Furthermore, even in the same occupational environment, well-being levels may differ depending on individuals' responses. However, previous studies have focused on gender differences or did not include emotional variables in SWB. Exploring the roles of coping style as a mediator to the relationship between job stress and SWB is of practical importance, because such knowledge can improve our understanding of police officers' circumstances, enabling the development of interventions that will be beneficial to their life and work performance. Therefore, this study explores the job stress, coping styles, and SWB of Korean police officers. It examines the relationships between job stress, coping style, and SWB and investigates the mediating role of coping in these relationships. Based on Lazarus and Folkman's transitional model [20] and Edwards' cybernetic theory [19] , we hypothesized that coping style would act as a mediator in the relationship between job stress and SWB ( Fig. 1 ).
Methods

Participants
A cross-sectional study was conducted and aimed at examining the relationship between job stress, coping, and subjective well-being using a cross-sectional survey. The police station where the study was conducted is located in Gyeonggi-do, South Korea, where the population is over 12 million. We used a convenience sampling method to select regions and participants. The participants were police officers between 20 and 60 years old who have worked as police officers for more than 6 months. Individuals previously diagnosed with mental disorders such as depression were excluded. The number of participants was calculated using Optimal Design Plus 3.01 with a median effect size of 0.40, a power of 0.80, and a p-value of 0.05. A necessary sample size of 90 individuals were calculated. Data were collected from 112 individuals considering a possible dropout rate of 25%.
Measures
Participants completed self-reported questionnaires to assess job stress, coping style, affect, and life satisfaction based on the SWB concept. The survey also collected demographic information including age, gender, working duration, position, shift/non-shift, department, and grade.
Job stress
The Korean occupational stress scale-short form (KOSS-SF) is a reliable and previously validated scale [22] . This tool was developed during the "National Study for Development and Standardization of Occupational Stress Project" in Korea. The tool was developed with reference to the OSI (occupational stress index), and the NIOSH (National Institute for Occupational Safety and Health) model, and has since been validated by qualitative research, expert opinions, and quantitative research. Additionally, a representative sample of nationwide Korean representatives was selected and standardized measurement tools. The scale consists of 24 items in seven categories: (1) job demand; (2) insufficient job control; (3) interpersonal conflict; (4) job security; (5) organizational system; (6) lack of reward; and (7) occupational climate. Answers are measured with a 4-point Likert scale ranging from "not at all" (1) to "extremely" (4). The method for calculating the score of each category is ((acquired scorenumber of items)/ (highest possible score -number of items))*100 to convert to a total of 100 points. The total score for job stress is the average of the sum of the scores of each category. A higher score indicates a higher level of job stress experienced by the participant. The Cronbach' α for this scale was .767.
Coping style for stress
The questionnaire for coping style used in this study was translated from English to Korean and has been proven to have good reliability and validity [20, 23] . This tool consists of 39 items used to measure five coping styles: (1) problem-solving style; (2) emotional relieving style; (3) assistance pursuit style; (4) problem avoidance style; and (5) hopeful thinking style. They were measured with a 4-point Likert scale (0-3) ranging from "never" (0) to "always" (3). The score calculation method used was to average the score of each coping style. A higher score for a specific coping style means that the participant often used this style. The Cronbach' α was .818.
Subjective well-being (positive and negative affect)
This study used the positive affect and negative affect schedule (PANAS) [24, 25] that was translated from English to Korean. This tool consists of 20 items that measure two scales: PA and NA. PA refers to a state of high energy, full concentration, and pleasurable engagement, while NA refers to subjective distress and unpleasurable engagement. The items were measured using a 5-point Likert scale ranging from "not at all" (0) to "extremely" (4). The total score was calculated by adding the positive and negative affect scores separately. A higher score means higher positive or negative affect respectively. The Cronbach' α was .911.
Life satisfaction
The satisfaction with life scale (SWLS) [15] used in this study was translated and localized from English to Korean [26] . This scale consists of five items, for which the answers (e.g., "In most ways my life is close to my ideal, and the conditions of my life are excellent") are ranked from "very low" (1) to 7 "very high" (7) . A higher score indicates higher life satisfaction. The Cronbach's α was .904. 
Data collection
We obtained permission for data collection from the captain of each police station and obtained informed consent from the participants. We visited seven police stations in the study area from August to September, 2018. Data were collected using a self-administered questionnaire. After the participant completed the survey, they submitted it to the research team and received a small gift.
Statistical analysis
Demographics and work characteristics, job stress, affect, and life satisfaction were analyzed using descriptive statistics. To determine the mediation effect, we identified the relationships between the variables. To do this, the variables of job stress, coping, affect, and life satisfaction were analyzed using a Pearson's correlation coefficient. We used Hayes's PROCESS macro and a modal 4 bootstrap method to examine the mediating effect of coping in the relationship between job stress and SWB. Unlike a causal statistical approach, the PROCESS macro approach offers indirect mediating effects and can be applied to a small sample size [27, 28] . In the first step, we defined job stress as a dependent variable (X) and SWB (PA, NA, life satisfaction) as an independent variable (Y) (Fig. 1 ). In the second step, we tested the mediating effect of X on Y (a × b) and obtained a 95% CI. If the 95% CI did not cross zero, there was a significant mediating effect. For this study, we assumed that SWB includes three elements: PA, NA, and life satisfaction, based on our literature review. We therefore analyzed the mediating effects to determine if there is a correlation among the factors (such as job stress), the sub-categories of coping, and any of the three SWB elements. For data analysis, we used SPSS 23.0 statistics software.
Results
The participant group's mean age was 38.9 years old (SD ±11.3) and 95.5% (n = 107) were male. Participants with a rank higher than inspector accounted for 40.2% (n = 45) and 75% (n = 84) of the participants were shift workers. The mean for duration of employment as police officer was 12.2 (± 11.0) years ( (Table 2) .
Job stress, coping style, PA, and life satisfaction were correlated. Specifically, job stress had a negative correlation with problem-solving style (r = −.420, p < 0.001), assistance pursuit style (r = −.291, p = .002), positive affect (r = −.237, p = .012), and life satisfaction (r = −.226, p = .017). Positive affect had a significant positive correlation with negative affect (r = .337, p < 0.001) and life satisfaction (r = .436, p < 0.001) ( Table 3 ). Based on these results, the paths were drawn to examine the mediating effect (Fig. 1) . First, there was a correlation between job stress and problem-solving style (path a). Problem-solving style was correlated with PA and life satisfaction (path b), whereas job stress was correlated with PA and life satisfaction (path c). Second, there was a correlation between job stress and assistance pursuit style (path a) and assistance pursuit style was positively correlated with PA (path b). In addition, job stress was positively correlated with PA (path c). Problem-solving style acted as a mediator between job stress and PA (β = − .117; 95% CI: -.224, -.033) as well as job stress and life satisfaction association (β = − .108; 95% CI: -.193, -.042). This means that problem-solving style had a mediating effect on the relationship between job stress and PA. Assistance pursuit style acted as a mediator between job stress and PA (β = − .074; 95% CI: -.169, -.041). This means that assistance pursuit style had a mediating effect on the relationship between job stress with PA. Assistance pursuit style did not have a significant mediating effect on job stress, but it had a direct and significant effect on life satisfaction (t = − 2.049, p = .043) ( Table 4 ).
Discussion
This study explored job stress, coping style, and SWB in Korean police officers and analyzed the relationships among these variables. We also examined the mediating role of coping between job stress and SWB. The results show that police officers' job stress level was moderate. However, in the sub-category of job stress, the scores for insufficient job control and organizational system of the participants were high. This result is consistent with that of previous studies that police officers experience high organizational stress and it is difficult to handle their working situation [29, 30] . It can be said that a police officer's stress involves operational and organizational aspects. Operational stress is related to activities such as crime prevention, community service, traffic control, patrol activities, and criminal investigation, while organizational stress is related external factors related to the work environment such as inactivity, bureaucratic administration, and relationships with colleagues and superiors [30, 31] .
Our results show that problem avoidance as a coping style was used more than other coping styles. Avoidance coping is used when it is difficult to change one's tasks or occupational environment [26] . This seems to apply to Korean police officers, because they might have some difficulties to control the work environment and hierarchical organizational system. These results are consistent with studies of police officers in Italy and Sweden showing that police officers use avoidance coping in their work [1, 29] . A study of Italian police officers found that the cause of this result was organizational stress, which includes a bravado and masculine culture [29, 32] . In addition, in a systematic literature review, avoidance coping was shown to be related to organizational stress such as can be seen in military service [3, 32] . Police officers' coping is thought to be due to the overall characteristics of their work worldwide rather than due to national and sociocultural influences.
The results of this study showed that PA was positively correlated with NA. These factors act independently on the nature of affect [24] . In addition, even if NA is high, PA can be enhanced by appropriate coping strategies. The correlation analysis revealed a negative relationship between job stress and SWB, which indicates that high job stress is associated with lower PA and lower life satisfaction. This finding is consistent with previous studies in different populations, similar to those of medical practitioners [33, 34] , who have the common occupational characteristics of police personnel because they have to work on critical incidents as first responders, respond to emergency situations to provide safety, engage in dangerous work, and be exposed to high psychological stressor [1, 35, 36] .
The results of the mediating model indicate that coping was a strong mediator for job stress and PA as well Table 3 Correlations among job stress, coping style, affect (PA, NA), and life satisfaction as job stress and life satisfaction. These results are consistent with those of previous studies that suggest that the factor most influencing police officers' job stress is adaptive coping strategy [29] . This is similar to a study showing that coping mediates between work demands and psychological tensions [37] . A study on nurses showed that stress and coping strategies play a mediating role in the relationship between work stress and quality of life [36] . Therefore, coping strategy is a significant variable in the relationship between stress and well-being. The effect of a problem-focused coping method on stress in everyday life was effective in increasing PA [38] . The results also show that the assistance pursuit coping style mediates job stress and PA. The assistance pursuit style as a part of social support can reduce stress and increase life satisfaction in a stressful situation [35] . In the case of police officers, shift work and overtime may negatively influence their family and social life, which can make them vulnerable and in need of appropriate social support. Therefore, strategies to provide social support through family and peer support programs designed for police officers are essential.
PA influences an individual's adaptive behavior and positive outcome, which may be a solution to a problem with NA [36, 39] . Increasing an individual's PA is also effective in controlling, eliminating, and preventing NA and important for the physical and mental health and quality of life of individuals [36, 40] . Therefore, to increase police officers' subjective well-being, it is necessary to consider enhancing PA.
This study contributes to the accumulation of knowledge by measuring the subjective well-being concept of integrating affect and life satisfaction when analyzing the relationship between stress, coping strategies, and life satisfaction. In this study, the results of Lazarus and Folkman's transitional model [20] are combined with the concept of subjective well-being from Edwards' cybernetic theory [19] to construct a conceptual framework and analyze the path of concepts. The results demonstrate that coping strategies mediate between job stress and SWB. In particular, positive responses including problem-solving style and assistance-pursuit style mediated between job stress and PA. In previous research that was focused on negative notions of this topic, avoidance coping style and low work control reduced wellbeing and increased psychological tensions [1, 3, 22] . Conversely, problem-solving style and assistance pursuit coping style were significant variables, indicating the importance of a positive coping style in this study. This finding can be used as a basis for a stress, affect, and life satisfaction-related intervention study.
There are certain limitations to this study. First, there was a significant imbalance of gender due to the higher proportion of male participants, and this fact may preclude its use in any variable analysis of gender differences. Moreover, although the area of this study conducted was a metropolitan area, there is not a high demand for security in those commuter towns. Therefore, there is a lack of information concerning about stress caused by dealing with more serious criminal cases. We did not investigate the potential individual psychological factors that affect coping. Potential factors could, for example, be resilience and internal growth. Future studies should consider collecting data from other regions where the crime rate is high and also investigating other factors related to coping style.
The subjective well-being of police officers is related to mental health [4] . SWB can also affect police organizations and communities, not just the lives of individuals [4] . Low SWB of police officers leads to absenteeism, job-related accidents, and socially negative perceptions of the police. Thus, individual and organizational efforts to improve SWB are important, because environmental stress caused by organizational structures is difficult for an individual to solve. In addition, the job stress and SWB of police officers are thought to be influenced by the characteristics of the police organization rather than by national and sociocultural differences. Therefore, the results of this study can help researchers to understand the mechanism of stress, SWB, and coping strategies of police officers around the world.
Conclusions
This study provided an initial understanding of the link between coping style and job stress and SWB among Korean police officers. Our results showed that job stress was correlated with coping and SWB. The problemsolving and assistance pursuit coping styles were mediating factors between stress and SWB. This study adds valuable knowledge to the existing knowledge base and it may also be applicable to other areas of occupational stress experienced by police officers. The findings of this study could provide a foundation for the development of job stress intervention programs to increase coping skills and PA. To enhance SWB of police officers, those intervention programs should be established within police organizations at a regional or national level that assist reducing distress and promoting coping strategies to deal from general issues to critical incidents on their work. Therefore, future research will work toward develop such programs and evaluate their effectiveness to ultimately promote police officers' physical and mental health.
Abbreviations SWB: Subjective well-being; PA: Positive affect; NA: Negative affect
